Odontogenic keratocysts make up 4%-12% of all odontogenic cysts. Most cysts are sporadic but sometimes they arise in the context of basal cell nevus syndrome (Gorlin syndrome). Most odontogenic keratocysts arise in the posterior region of the mandible, but they can occur anywhere in the jaw. In rare instances, they are located peripherally in the gingiva. Even more rare, they are found in the soft tissues of the mouth. There have been a few case reports and small case series of such peripheral odontogenic keratocysts. Some controversy exists as to whether these truly represent a peripheral counterpart of the intraosseous odontogenic keratocysts and if their origin is at all odontogenic. We hereby present two cases of peripheral odontogenic keratocysts, both being located in the soft tissue of the buccal mucosa, and review the literature on peripheral odontogenic keratocysts.
Introduction
Odontogenic keratocysts (OKCs) are benign odontogenic cystic neoplasms occurring intraosseously, usually in the posterior part of the mandible. The mean age of occurrence is 40 years, and in most series there is a male preponderance. 1 There have been case reports of OKCs in other, nonosseous locations. Most of these involve the gingiva, but mucosal, epidermal and even intramuscular sites have also been described (Table 1) . [2] [3] [4] [5] [6] [7] [8] [9] It is assumed that OKCs and other odontogenic cysts and tumours originate from dental lamina rests. The dental lamina is a primitive embryonal epithelial invaginated ridge that forms the tissues of the teeth. Despite the benign appearance of OKCs, they can behave aggressively and grow infiltratively. If not removed completely, they tend to recur in up to 62.5% of cases. Because OKCs harbour chromosomal abnormalities, the World Health Organization (WHO) reclassified them from a benign cyst to a neoplastic lesion in 2005. This was accompanied by a change in nomenclature from OKC to keratocystic odontogenic tumour. This decision was reversed in 2017. 10 According to the authors and participants of the Consensus and Editorial Panel of the WHO, the evidence was not sufficient at the time to reclassify OKCs from benign to neoplastic. Although they harbour chromosomal abnormalities, only approximately 30% of spontaneous occurring OKCs do. 10 This group is the largest of all OKCs. A smaller group of OKCs occur in the setting of basal cell nevus syndrome, of which approximately 85% harbour chromosomal abnormalities. Because basal cell nevus syndrome is the consequence of a germline PTCH1 gene mutation, this is not surprising. This germline mutation causes not only OKCs but also basal cell carcinomas and skeletal abnormalities, among other manifestations. The syndromic keratocysts also rarely occur in various skin locations. Because they are histologically similar in appearance to steatocystomas and appear to originate from the sebaceous duct, a unifying terminology of sebaceous duct cyst was proposed by Makhija 11 in 2015.
The origin of OKCs or OKC-like lesions in sites other than intraosseously in the mandible or maxilla is still controversial. 3, 6 The purpose of this small case series is to present two cases of peripheral keratocysts and give a brief overview of the existing literature regarding soft tissue keratocysts and their presumed origin.
Case presentation

Case 1
A 63-year-old male patient presented with a painful swelling on the inside of the right cheek, increasing in size over the last month. He denied a history of jaw cysts. Clinical examination revealed a firm mobile nodule on the right buccal mucosa, just anterior to the ramus mandibulae, measuring 2.5 cm in diameter. The overlying mucosa was intact. A panoramic radiograph showed no bony lesions. Magnetic resonance imaging of the head and neck revealed an oval cystic structure in the retromolar trigone with a maximum diameter of 1.8 cm. An excision biopsy was performed. The differential diagnosis included mucus retention or mucous extravasation cyst, salivary gland tumour and a mesenchymal lesion. 12 Microscopy showed a cyst wall, with a parakeratinized stratified squamous epithelium of 5-6 cell layers in thickness, a corrugated surface and basal palisading, consistent with the diagnosis of OKC. There was a possible recurrence after 1 year upon which the lesion was excised. Histology was not characteristic of OKC due to extensive reactive changes and inflammation. Follow-up after 4 years was uneventful.
Case 2
A 48-year-old female patient presented with a swelling on the inside of the left cheek. The medical history was unremarkable. A panoramic radiograph showed no bony lesions. An incisional biopsy was performed under the same differential diagnosis as case 1. The biopsy showed a histomorphology consistent with an OKC. The lesion was excised with a minimal margin. There was no recurrence after 1 year (Figures 1 and 2 ).
Review of the literature
A PubMed search of English literature was performed using the MeSH term 'keratocyst', combined with the word 'peripheral'. The titles and abstracts were screened. The references of relevant articles were then checked for additional case reports that were not included in the primary search. This yielded 20 case reports and case series, in which a total of 29 cases of peripheral OKCs were presented. These consisted of 21 cases of gingival OKCs and 10 cases of soft tissue OKCs, 8 of which were located in the buccal mucosa. The cases located on the gingiva are outside the scope of this article and are not included in Table 1 . 
Discussion
To our knowledge, only 10 cases of OKC occurring in the soft tissue other than the gingiva have been described (Table  1) . We are adding two. There has been some controversy in the past as to whether peripheral OKCs truly represent a peripheral counterpart of the intraosseous OKC. 3, 6 This controversy is based on the fact that cutaneous OKCs are histomorphologically indistinguishable from (peripheral) OKCs, if only the surface epithelium is taken into consideration. Furthermore, sebaceous glands in the buccal mucosa are a variant of normal, socalled Fordyce spots. It would therefore not be surprising to encounter sebaceous duct neoplasms in the buccal mucosa. The epithelial lining of keratocysts, whether located intra-or extraosseously, shows a striking similarity to the epithelial lining of the sebaceous gland duct. This similarity led Makhija 11 to propose a unifying terminology for cysts that appear to originate from the sebaceous duct epithelium: the cutaneous keratocyst and steatocystoma. He proposed the term 'sebaceous duct cyst'. The immunohistochemical staining pattern for cytokeratins 10 and 17 is similar in OKCs and steatocystomas. 13 Abé et al. 7 confirmed this immunohistochemical staining pattern of both peripheral (intramuscular) and jawbone OKCs in 2013. The low prevalence of PTCH1 mutations in sporadic OKCs and the growing list of recently discovered mutations 10 seem to make mutational analysis as evidence of their odontogenic origin untenable.
Another example of a presumably odontogenic cyst that is somewhat comparable to OKC is the orthokeratinized odontogenic cyst (OOC), although they show distinctive histological and clinical differences, mainly in their recurrence rate which is substantially lower than that in OKCs. There are no separate case reports regarding peripheral OOCs, probably because they were initially regarded as a variant of OKCs. However, an odontogenic origin is doubted altogether by some authors because their histologic features and immunohistochemical staining pattern are identical to those of epidermal inclusion cysts, which, surprisingly, also arise in the buccal mucosa. 3, 14 The recurrence rate of peripheral OKCs, excluding the gingival cases, is 12.5% (one out of eight cases in which followup was available). This is not in line with the higher recurrence rate of intraosseous OKCs (up to 62.5%). This could be due to better resectability in soft tissues or the fact that they are two separate entities with different biological behaviours.
The few cases of OKCs in the buccal mucosa that have been described were located either around the parotid papilla or in the posterior part of the buccal mucosa. Our two cases were also located around the parotid papilla. These findings make a sebaceous duct origin less likely, because Fordyce spots are not centred around the parotid papilla, but rather are randomly distributed. One would thus expect to find mucosal keratocysts more randomly distributed on the buccal mucosa. However, only eight cases have been described so far, so a coincidental clustering around the parotid papilla cannot be excluded.
Another argument against a sebaceous duct epithelium origin is that there are case reports of other tumours of odontogenic origin that arise in the buccal mucosa, for example, ameloblastomas. 15 Interestingly, in these case reports, the odontogenic origin of the neoplasm is also put into question and a surface epithelial origin is discussed. There are very few and subtle histological features that distinguish peripheral ameloblastomas from (intraoral) basal cell carcinomas. For a definitive distinction, immunohistochemical staining for Ber-EP4 is recommended. 16, 17 
Conclusion
We have added two cases to the list of peripheral, and specifically oral, soft tissue OKCs. A few authors have debated their origin, implying that an odontogenic origin might not hold true. At this moment, both hypotheses are plausible and there are insufficient data to confirm or reject these hypotheses.
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